Effects of malaoxon on phosphatidylinositol signaling in convulsing and non-convulsing non-pregnant and pregnant female rats and their offspring.
Phosphatidylinositol (PI) signaling during organophosphate (OP) induced convulsions and tissue Ca2+ changes in 10 weeks old male, and 14 weeks old non-pregnant and pregnant female rats, and the offspring of the latter were explored. Brain inositol and inositol-1-phosphate (Ins1P) served as indices of alterations in brain PI signaling, and brain tissue Ca2+ as an index of early neuronal injury. A dose of malaoxon OP, which produced convulsions in about 60% of the exposed rats in different rat groups, was 39.2 for male, and 8.2 mg/kg for pregnant female rats, respectively. Malaoxon (8.2 mg/kg) did not produce convulsions in non-pregnant female rats. All the rats were followed for 1 or 4 hr subsequent to malaoxon. Malaoxon decreased cerebral inositol in both male and female rats, and the decrease was similar in spite of the dose difference. The decrease was larger in the convulsing than in the non-convulsing rats. A tendency towards a decrease of brain inositol also occurred in the offspring. Ins1P levels were markedly increased in male, and also in non-pregnant female rats, but not in the brains of pregnant female rats. Ins1P was not markedly changed in the brains of the offspring. Malaoxon elevated brain tissue Ca2+ in male but not in female rats or their offspring. Cholinergic systems and PI signaling in the brain seem to be associated with OP-induced convulsions both in male and female rats; females seem to be more sensitive than males. Malaoxon may also have slightly modified PI signaling in the offspring brain. Hormonal factors are likely to modify OP CNS toxicity and cholinergic stimulation of brain PI signaling.